Results and discussion

Preparation of aged refuse absorbent
Effect of calcination temperature
As shown in Fig. S1 , in the range of 200-700℃, with an increase in calcination temperature, the amount of modified aged refuse increased gradually from 9.38 mg/g to 28.61 mg/g, and the removal rate increased from 18.69% to 28.61%, because calcination temperature plays an important role in the formation of catalyst active substances. With an increase in temperature, the activation of modified aged refuse and the redistribution of crystal grains in a certain temperature range resulted in formation of more basic groups. Consequently, the surface polarity of the modified aged refuse was enhanced and more conducive to the adsorption reaction. Above 700℃, when the temperature continued to rise, the adsorption effect was reduced from 28.61 mg/g to 11.50 mg/g. The reason for this observation may be that the high temperature made the pore structure on the surface of the aged refuse collapse, thus changing the inherent pore structure. The active adsorption site in the aged refuse was sintered, and the adsorption efficiency was greatly reduced. The results are consistent with those reported by Yao 1 Fig. S1 .
Effect of aged refuse dosage in calcination
As shown in Fig. S2 , in the range of 5-25g, as the calcination amount increased, the adsorption amount increased from 13.34 mg/g to 28.33 mg/g, and the humic acid removal rate increased from 26.48% to 56.34%. With the gradual increase in the amount of modified aged refuse, the contact area between the refuse and air in the container decreased. A moderately anoxic environment at high temperatures aided in the generation of basic groups on the surface of mineralized refuse and enhanced the adsorption capacity of aged refuse, so that the equilibrium adsorption amount increased as well. However, when the amount of calcination increased to 30g, its adsorption amount decreased slightly to 25.64 mg/g, possibly because extremely low oxygen partial pressure is disadvantageous to the activation of aged refuse by hightemperature air. Thus, the aged refuse adsorption performance and the adsorbent equilibrium adsorption both decreased.
Fig. S2.
Effect of holding time in calcination
As depicted in Fig. S3 , in the range of 0.5-3h, with an increase in holding time, the adsorption amount of modified aged refuse increased continuously. This result may be due to the continuous reaction between high temperature air and the aged refuse, thus resulting in continuous formation of active substances on the surface of the aged refuse. The adsorption amount increased from 26.09 mg/g to 28.34 mg/g, and the humic acid removal rate increased from 51.55% to 56.06%. However, after the holding time exceeded 2 h, the amount of adsorption and the removal rate gradually decreased to 25.81 mg/g and 50.99%, respectively, possibly because such a long holding time reduced the stability of the active substance and destroyed the pore structure. 
